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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Mine Transportation Sectional Committee had been approved by the Heavy Mechanical 
Engineering Division Council. 

At present different types of haulages are used extensively in mines, in India. A need has, there- 
fore, always been felt to rationalize some of the basic and broad features of a direct rope haulage 
for operational advantages and to promote safety. 

This standard is expected to provide a uniform practice to the manufacturers and users for 
adoption of basic and broad features of direct rope haulage. 

The direct rope haulage shall also meet the requirements not given in this standard but specified 
by any statutory body or otherwise. 

For the purpose of deciding whether a particular requirement of this standard is complied with, 
the final value, observed or calculated, expressing the result of a test or analysis shall be rounded 
off in accordance with IS 2 : 1960 *Rules for rounding off numerical values ( revised )\ The 
number of significant places retained in the rounded off value should be the same as that of the 
specified value in this standard. 
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MINE HAULAGES — DIRECT ROPE 
( 50 TO 150 kW ) — GENERAL REQUIREMENTS 



1 SCOPE 

This standard covers general requirements of 
direct rope haulages of capacities from 50 kW 
to 150 kW for transporting minerals materials 
in mines. 

2 REFERENCES 

The following standards are necessary adjuncts 
to this standard: 

IS No. Title 

1856 : 1977 Steel wire ropes for haulage 

purposes ( second revision ) 

3682 : 1966 Flame proof alternating current 

motors for use in mines 

9559 : 1986 Guide for selection of electrical 

and electronic equipment for 
coal mines 

3 GENERAL REQUIREMENTS 

Besides statutory and other specific requirements 
the direct rope haulage for transporting 
minerals/materials in mines shall conform to 
the requirements given in 3.1 to 3.2.3.1. 

3.1 Mechanical Details 

3.1.1 The rating and other parameters shall be 
as given in Table 1. 



Table 1 Rating and Other Mechanical 
Parameters 


Rating of Haulage, kW 50 


75 


100 150 


Rope dia, mm 19 


22 


25 25 


Drum dia, mm 1 000 


1200 


1 500 1 500 


Drum width, mm 900 


1 000 


1200 1200 


Flange dia, mm 1 400 


1 600 


1 950 1 950 


Rope capacity of drum, 
in metres, up to 750 


800 


1 100 1 100 


Motor power, kW 50 


75 


115 150 


Maximum motor speed 
(syn), rev/min 1 500 


1000 


1000 1000 


Maximum static rope 
pull, kN 25 


30 


40 40 


Rope speed, m/s 1-5/1-8 2 


t.0/2-2 2-5/2-7 3-4/3 6 



rating, only service brake may be provided. 
The emergency brake shall have the braking 
capacity of 3 times the maximum static torque 
and the service brake shall have a braking 
capacity of 1*2 times the static torque. 

3.1.3 Direct rope haulage shall also be provided 
with distance indicator. 

3.1.4 A jaw clutch shall not be provided in the 
haulage as its incorporation in the system would 
not be in line with the safety features mentioned 
above and as such this may unnecessarily com- 
plicate the mechanism. The motor shall run 
with power *ON' while the tubs are being 
lowered. The absence of clutch would help to 
keep the lowering speed within limits. 

3.1.5 The design of the direct haulage shall be 
such that frame and all the components can be 
easily dismantled without much difficulty for 
transporting and maintenance in the mine. 



3.1.6 The rope used with the direct 
haulages shall conform to IS 1856 : 1977. 



rope 



3.1.2 Direct rope haulage shall be provided with 
service brake as well as the emergency brake. 
However in haulages of 50 kW and 75 kW 



3.1.7 The rope fixing shall be on the drum 
periphery and not on the flange of the drum. 

3.2 Electrical Details 

In general, the electrical equipment for direct 
rope haulages shall be selected in accordance 
with IS 9559 : 1986. 

3.2.1 The selection of electricals shall be 
determined mainly on the basis of duty cycle of 
haulage operation and condition of installation 
and operation and may include consideration 
for the following: 

a) Slow speed running and its duration, 

b) Number of start-stop and inching 
operation in each cycle and in each stage 
of operation, 

c) Over loading and its duration, 

d) Over speed running and its duration, 

e) Total duty cycle with acceleration and 
retardation time. 



1 
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f) Braking or plugging, if any, and 

g) Ambient and environmental condition. 

h) Thermal characteristics curves of the 
motor. 

3.2.2 Selection of drive may include the follow- 
ing consideration. 

a) Siipring or squirei cage motor to be 
determined as per the requirements of 
haulage installation. Also the type of 
enclosure namely TEFC or FLP may be 
selected as the case may be for the 
requirement of haulage and its installation 
condition. 

b) Output, voltage, speed and torque 
according to the requirements of haulage 
and available power supply system. 

c) Duty of the drive with considerations for 
the parameters mentioned in 3.2.1. 

d) The motor shall conform to the require- 
ments of IS 3682 : 1966 and shall have 
class of insulation corresponding to 

. minimum 80°C temperature rise. The 
motor shall also conform to at least the 
following other requirements: 

1) 200 percent over speed for 5 minutes; 

2) 15 to 20 numbers of inching operation 
in each cycle during acceleration and 
slow speed running; 

3) Slow-speed running for one-third 
period of duty cycle at one-third of 
rated speed on full load; 

4) Duty cycle 10 minutes and pause of 2 
to 3 minutes; 

5) Acceleration time 1 minute and retard- 
ation time 10-3 seconds; and 

6) 50 percent overload for 1 minute 
continuous operation. 

3.2.2.1 The selection of rotor resistance and its 
number of steps shall be determined considering 
speed-torque requirement of haulage and drive 
motor rotor data. The duty factor shall be 
determined from actual duty cycle of haulage 
and duration of operation in each step. Further 
it shall conform to at least the following 
requirements; 

a) 30 percent speed and 35 percent torque 
at first notch; for inspection speed, 

b) 30 percent speed and 60 percent torque 
at second notch; for slow speed running, 



c) 30 percent speed and 100 percent torque 
at third notch; slow speed running to cope 
with sharp bend and underwelling in 
track, 

d) 100 percent duty factor of first, second 
and third notch, 

e) 20 percent duty factor for fourth and 
onward notch for acceleration, 

f ) Maximum developed torque shall not be 
more than 250 percent and minimum not 
less than 180 percent ( from fourth notch 
and onwards ), 

g) Maximum permissible temperature rise 
of resistance box shall not be more than 
70°C, 

h) The resistance unit shall be shock proof, 
vibration proof and rust proof. Suitable 
torque-speed characteristics for rotor 
resistance shall be adopted, 

j) Maximum unbalance motor resistance, if 
selected, shall be restricted to 150 percent 
of normal full load current, 

k) Fully enclosed or FLP construction, and 

m) The design and construction of the 
enclosure shall be such that during 
operation of resistance units, heat dissip- 
ation takes place and appropriate rate 
from its body. 

3.2.2.2 If liquid rheostat is used, the following 
additional protection shall be taken care of: 

a) Open type liquid rheostat shall not be 
used, 

b) Low electrolyte level protection 

c) Provision to check concentration of 
electrolyte, 

d) Provision of adjustment of electrodes at 
maximum position when semi-master 
controller is in *OFF' position, 

e) Sufficient cooling arrangement for cooling 
the electrolyte, 

f) One contractor shall be provided for 
shorting the rotor of motor when semi- 
master controller is in fully 'ON' position, 
and 

g) Provision shall be made for descaling. 
Arrangement shall also be made for 
periodic checking and prevention of 
sealing. 
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3,2.3 The following basic elements/features 
shall be considered while selecting the control 
gear: 

a) Supply isolation device ( with reversing 
and interlocking ), 

b) Forward-reverse operating device with the 
mechanical and electrical interlocking, 

c) Short circuit protection ( preferably with 
ACB), 

d) Overload protection ( preferably magnetic 
Oil dashpot type ), 

e) Under voltage protection, 
f ) Earth leakage protection, 
g) Over speed protection, 

h) Over travel protection, 
j) Current, voltage and speed indicator, 
k) 'ON' 'OFF' and earth leakage indicator, 
m) Earth leakage test and re-set arrangement, 

n) 'OFF' position mechanical and electrical 
interlocking of drum controller/master 
controlier/semi-master controller, 



p) Circuit for emergency brake, 
q) Emergency stop push button, 
r) Environmental conditions, and 

s) Motor shall be controlled by a switch 
gear to disconnect automatically the 
supply in the event of conditions of single 
phasing, over voltage and over current. 

3.2.3.1 Further the control gear shall conform 
to at least the following requirements: 

a) Operating line contactor shall be of AC-4 
duty class and handling of motor line 
current by drum controller to be 
restricted as far as possible, 

b) Matching and minimum setting characte- 
ristics of over current relay, circuit 
breakers and line contactors shall be 
provided, and 

c) Operation of haulage, during lowering 
shall be made with power supply to motor 
'ON'. Lowering under gravity shall be 
prohibited during normal use. 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark 
on products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system 
of inspection, testing and quality control which is devised and supervised by BIS and 
operated by the producer. Standard marked products are also continuously checked by 
BIS for conformity to that standard as a further safeguard. Details of conditions under 
which a licence for the use of the Standard Mark may be granted to manufacturers or 
producers may be obtained from the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Acty 1986 to 
promote harmonioi^developmcnt of the activities of standardization, marking and quality 
certification of goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced 
in any form without the prior permission in writing of BIS. This does not preclude the free use, 
in the course of implementing the standard, of necessary details, such as symbols and sizes, type 
or grade designations. Enquiries relating to copyright be addressed to the Director 
( Publications ), BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if 
any, are issued from time to time. Users of Indian Standards should ascertain that they are in 
possession of the latest amendments or edition. Comments on this Indian Standard may be 
sent to BIS giving the following reference: 

Doc : No. HMD 08 ( 5181 ) 



Amendments Issued Since Publication 



Amend No. 



Date of Issue 



Text Affected 



BUREAU OF INDIAN STANDARDS 

Headquarters: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 110002 
Telephones : 331 01 31. 331 13 75 



Telegrams : Manaksanstha 
( Common to all OflSces ) 

Telephone 
r331 01 31 



C331 01 31 
{331 13 75 



Regional Offices : 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg 
NEW DELHI 110002 

Eastern : 1/14 C. I. T. Scheme VH M, V. I. P. Road, Maniktola 
CALCUTTA 700054 

Northern : SCO 445-446. Sector 35.C, CHANDIGARH 160036 

Southern : C. I. T. Campus, IV Cross Road, MADRAS 600 11 3 

Western : Manakalaya, E9 MIDC, Marol, Andheri ( East ) 
BOMBAY 400093 

Branches : AHMADABAD. BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE. 
FARIDABAD. GHAZIABAD. GUWAHATL HYDERABAD. JAIPUR. KANPUR. 
LUCKNOW. PATNA. THIRUVANANTHAPURAM. 



n7 84 99, 37 85 61 

137 86 26, 37 86 62 

C53 38 43, 53 16 40 

{ 53 23 84 

235 02 16, 235 04 42 
235 15 19, 235 23 15 

632 92 95, 632 78 58 
632 78 91, 632 78 92 



Printed at Prlntwell Printers, Aligarh, India 



